Porphyromonas gingivalis stimulates the release of nitric oxide by inducing expression of inducible nitric oxide synthases and inhibiting endothelial nitric oxide synthases.
The purpose of this study was to examine the ability of Porphyromonas gingivalis to invade human umbilical vein endothelial cells (HUVECs) and to study the effects of P. gingivalis ATCC 33277 on the production of nitric oxide (NO) and on the expression of inducible nitric oxide synthase (iNOS) and endothelial nitric oxide synthase (eNOS) in HUVECs. We attempted to throw light on the pathway of damage to endothelial function induced by P. gingivalis ATCC 33277. P. gingivalis ATCC 33277 was cultured anaerobically, and HUVECs were treated with P. gingivalis ATCC 33277 at multiplicities of infection of 1:10 or 1:100 for 4, 8, 12 and 24 h. HUVECs were observed using an inverted microscope and transmission electron microscopy. NO production was assayed through measuring the accumulation of nitrite in culture supernatants. Expression of both iNOS and eNOS proteins was investigated through western blotting. It was found that P. gingivalis ATCC 33277 can adhere to HUVECs by fimbriae, invade into HUVECs and exist in the cytoplasm and vacuoles. P. gingivalis ATCC 33277 can induce iNOS and inhibit eNOS expression, and stimulate the release of NO without any additional stimulant. Our study provides evidence that P. gingivalis ATCC 33277 can invade HUVECs, and the ability of P. gingivalis ATCC 33277 to promote the production of NO may be important in endothelial dysfunction, suggesting that P. gingivalis ATCC 33277may be one of the pathogens responsible for atherosclerosis.